This study examined behavioral and neuroelectric intra-individual variability (IIV) in preadolescent children during a task requiring variable amounts of cognitive control. The current study further examined whether IIV was moderated by aerobic fitness level. Participants performed a modified flanker task, comprised of congruent and incongruent arrays, within compatible and incompatible stimulus-response conditions. Results revealed that congruent, relative to incongruent, conditions were associated with less IIV of RT. Further, less IIV of RT, P3 amplitude, and P3 latency was observed for the compatible relative to the incompatible condition. Higher fitness was associated with shorter and less variable RT only for the incompatible condition, with no fitness-related differences observed for P3 variability. The findings suggest that conditions requiring greater cognitive control are associated with increased IIV, and that higher fitness may be associated with greater integrity of cognitive control systems during development.
Introduction
Physical activity, which is essential to maintain overall health and function, has been found to benefit weight control, bone mass, muscle strength, and reduce the risk of heart disease and certain cancers (USDHHS, 2008) . Unfortunately, in today's industrial and technological society, children are becoming increasingly sedentary, exacerbating the prevalence of certain physical diseases including cardiovascular disease, colon cancer, and type-2 diabetes (Department of Health and Human Service and Department of Education, 2000) . Beyond such physiological ramifications, physical activity has also been observed to relate to cognitive health across the life span (see Hillman, Erickson, & Kramer, 2008 for review). More specifically, in adult populations, aerobic exercise training is associated with modest improvements in attention, processing speed, cognitive control, and memory (Smith et al., 2010) , with a disproportionate benefit observed during tasks requiring greater cognitive control (Colcombe & Kramer, 2003; Kramer, Colcombe, McAuley, Scalf, & Erickson, 2005; Kramer et al., 1999) . However, the specificity of the relation between fitness and cognitive health in developing populations continues to unfold (Buck, Hillman, & Castelli, 2008; Castelli et al., 2007; Hillman, Buck, Themanson, Pontifex, & Castelli, 2009; Hillman, Castelli, & Buck, 2005; Sibley & Etnier, 2003; Pontifex et al., 2011; Tomporowski, 2003) such that further inquiry is necessary to gain a greater understanding of the nature of the benefits of physical fitness on neurocognitive development.
Executive control refers to higher-order cognitive functions, which serve to coordinate the selection and execution of willed actions (Friedman, Nessler, Cycowicz, & Horton, 2009) . Cognitive control refers to a subset of higher-order cognitive processes, which serve to regulate and optimize goal-directed behaviors through the selection, scheduling, coordination, and maintenance of processes underlying aspects of perception, memory, and action (Botvinick, Carter, Braver, Barch, & Cohen, 2001; Meyer & Kieras, 1997; Norman & Shallice, 1986) . The development of cognitive control progresses slowly in comparison to other cognitive processes, due to the protracted maturation of the prefrontal cortex (Anderson & Green, 2001; Blakemore & Choudhury, 2006; Diamond, 2002; Luna, Garver, Urban, Lazar, & Sweeney, 2004) . With maturation, children exhibit better performance on cognitive control tasks, displaying shorter reaction times (RT) and greater response accuracy (Mezzacappa, 2004; Ridderinkhof, Van der Molen, Band, & Bashore, 1997; Rebok et al., 1997; Rueda et al., 2004) . For instance, interference control (one aspect of cognitive control) begins to mature around 8 years of age, resulting in decreased RT and increased response accuracy across a variety of cognitive tasks (Ridderinkhof & van der Molen, 1995; Ridderinkhof et al., 1997; Rueda et al., 2004) .
